io6             RAYS OF POSITIVE ELECTRICITY

Another explanation of the variation in velocity is that it
is due to the collisions between the particles in the positive
rays and the molecules of the gas through which they are
moving. This, however, is open to two serious objections.
The first is that these collisions would produce effects of the
same general character on all the lines, and we should expect
all the lines on a photograph to show a general resemblance
in the way the intensity varied along the parabola. We find,
however, sometimes on the same plate, lines which are quite
short with all the intensity concentrated at the head and
others which are long and of equal intensity throughout. The
second objection is that, as we have seen, the only collision
which a positive ray particle can survive is one that only
produces an inappreciable change in the kinetic energy and
velocity of the particle, collisions which lead to a finite loss
of energy seem always to be accompanied by " absorption"
and to be the death of the positive ray.

The explanation of the range of velocities in these
particles, which seems to agree best with the results of
observation, is that positive rays originate at different places
in the dark space as well as in the negative glow and that
they acquire a larger or smaller amount of energy according
as they start far away from the cathode or near to it. This
explanation would not be valid unless there were finite
differences of potential between different portions of the
dark space. It would not hold, for example, if, as some have
thought, all the fall of potential is concentrated close to the
cathode. There is direct evidence that as the particles
approach the cathode they gain speed, for Strasser (" Ann.
der. Phys.," 31, p. 890, 1910) found that the Doppler effect of
the positive rays due to hydrogen in front of the cathode
increased as the rays approached the cathode ; there was,
however, a well-marked increase in the effect after the